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Species co-occuring spatially and temporally  
Also referred to by some as “communities”   

Is this just random coincidence or the result of  biological or 
physical influences?  Perhaps a interaction of both? 

Biological 

Spawning location and timing 

Availability of  food 

Presence/absence of predators 

Physical 

Circulation patterns/ 
currents, eddies etc 

Fronts/temperature,  
salinity barriers 





*Late July-early Aug - 2nd longest FOCI ichthyoplankton time series 

____ 





Theragra chalcogramma (40.0 mm SL) 
Walleye pollock 

Icelinus borealis (41.7 mm SL) 
Northern sculpin 

Bathyagonus alascanus (14.3 mm SL) 
Gray starsnout 

Reinhardtius hippoglossoides (72.0 mm SL) 
Greenland halibut 
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Another “critical period” 







Phyllis Stabeno 





•! Brief summary of the 1996-2000 study results 

•!  Present some preliminary results of our 2001-2007 (minus 
2006) work  

•! Compare results from the first and second study periods 

•! Questions & Maybe answers 

•! Share some photos taken over the course of these 
investigations 







ATF/KF P. cod 

Flathead sole Greenland halibut 

Rockfishes Walleye pollock 

Prowfish N. Rock sole 





•! General patterns of ichthyoplankton 
assemblages related to bathymetry 

•! 1998 showed anomalous assemblage 
structure 

•! Was likely related to El Niño events of 
1997-1998 

•! Probably affected distribution of spawning 
adults in 1998 

•! Ichthyoplankton assemblage srtucture on 
the EBS shelf is influenced by atmospheric 
forcing and circulation patterns 



•! Describe summer larval and juvenile 
fish assemblages on the EBS shelf 

•! Examine interannual variations in 
assemblages 

•!  Relate observations to oceanographic 
conditions 



Multivariate analyses used to examine species 
assemblages 
–!Cluster analyses  
–!NMDS  
–!ANOSIM   
Univariate ANOVA’s to test for differences between 

years (abundance and length for 7 most abundant 
species all years) 
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2001 and 2007 were significantly different from each other 
(p=0.001, R=0.67) and all other years (p!0.02, R!0.19) in 
species composition 

SIMPER –   Similarity Percentage Analysis 

 Identifies what species contributed most to the observed  
differences. 
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•! Walleye pollock in 1998 and 2007 were significantly lower 
in abundance than all other years (p < 0.02) and greater 
than all others in 2001 and 2004 except 2000 (p < 0.03) 

•! Flathead sole were significantly greater in abundance in 
2001 than all other years except 2002 and 2005 (p < 0.02) 

•! Although P. cod abundance appears greatest in 2005, it 
was not significantly greater than 1996, 2000, 2001, or 
2003.  

•! N. rock sole  were significantly greater abundance in 1997, 
2001, 2005, and 2007 



Least Squares Means 
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•! Size of walleye pollock in 1996 and 2005 was significantly 
larger than all other years (1996 p < 0.003, 2005 p < 0.001) 
but not different from each other   

•! Size of walleye pollock in 2004 was significantly larger 
than all other years with the exception of 1996 and 2005 (p 
< 0.003) 

•! Significant differences were also detected between years 
for Pacific cod, ATF/KF, Flathead sole, and N. sock sole  
but lacked any consistent pattern.  
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•! Species composition in 2001 and 2007 were 
different from each other and all other years 

•! Differences attributed to widely different 
abundances of walleye pollock and elevated 
abundances of N. rock sole and snailfishes in 2007 

•! Assemblages appear to be more structured 
according to hydrography in cold years 

•! Abundances of  Walleye pollock, Flathead sole, 
and P. sand lance generally increased during 
“warm” period then declined 



6 Variables 

1. Bottom Depth - Hydrography 

2. Temperature 

3. Salinity 

4. Percent Sea Ice Coverage 

5. Date of Last Winter Storm 

6. Max. Wind Speed in Last Storm 

Which physical variable(s) most influenced the observed 
species composition? 







•! Officers and crew of the Fisheries Training Vessel              
Oshoro Maru 

•! S. Saitoh, Y. Sakurai, N. Shiga - Hokkaido University 

•! A. Matarese, J. Napp, K. Bailey - NOAA/AFSC 

•! N. Bond, S. Salo, P. Stabeno, N. Kachel –  
    NOAA/PMEL, UW 





Participant - 1996, 1997, 2007 




